This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

i 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADEDTEXT 

• ILLEGBLETEXt 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



2,071.501 



[Seal of the (19) 
Russian Federation] ^^^^ 

Russian Federation Committee 
for Patents and Trademarks 



RU (11) 2,071,501 (13) CI 
6 C 12 N 15/09 



(12) SPECIFICATION OF INVENTION 
for a Russian Federation Patent 



(21) 5027678/13 (22) February 18, 1992 

(46) January 10, 1997, Bulletin No. 1 
(72) V. Ye. Alatortsev and G. I. Alatortseva 
(71) (73) The Bioservis Biotechnology Company 

(56) K. K. Stanley and J. P. Luzio, The EMBO Journal, Vol. 3, pp. 1429- 
1434, 1984. 

(54) THE pEL25a [sic] VECTOR FOR EXPRESSION OF FOREIGN 
DNA 

(57) The invention relates to the field of biotechnology, particularly 
genetic engineering, and can be used in creating plasmids cind 
corresponding strains that produce recombinant proteins, and also to 
purify protein products. The pEL5a vector contains an operon 
consisting of a gene that codes for a recombinant protein and the 
lysozyme gene; the synthesis of lysozyme, which ruptures the 
polysaccharide membrane of E. coli, significantiy simplifying the 
purification of water-insoluble agglomerates of recombinant protein, 
proceeds concurrently with the synthesis of the recombinant protein. 
One illustration. 
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The invention relates to the fields of biotechnology and genetic engi- 
neering, and can be used to produce plasmids that synthesize recombinant 
proteins. 

Large quantities of recombinant proteins can be synthesized in Esche- 
richia coli cells, which carry systems for the expression of recombinant 
genes on the basis of a lambda-phage promoter (see, e.g., H. Bernard and 
D. R. Helinski, Methods EnzymoL, Vol. 68, pp. 482^92, 1979). In such sys- 
tems transcription is regulated by the binding of the temperature-sensitive 
lambda-phage repressor, which is coded by the mutant gene clts857, to an 
operator segment. When the cells grow at a temperature of 30-32*^C, the 
repressor binds to the operator and blocks expression. As the temperature 
increases to 42°C the repressor is inactivated, allowing the RNA polymerase 
to bind with the promoter and to commence transcription of the gene. As a 
result of intensive transcription and subsequent translation, significant 
quantities of protein can be synthesized. 

The recombinant plasmid DNAs pEX2 and pEX3 are known which 
make it possible to express recombinant proteins in all three reading frames 
(K. K. Stanley and J. R Luzio, The EMBO Journal Vol. 3, pp. 1429-1434, 
1984). The DNA sequences for expression can be inserted in the polylinker 
located at the 3'-terminus of the lacZ gene. In the indicated plasmid the 
lambda-bacteriophage promoter Pr effects expression of the DNA sequence, 
and the product constitutes a significant part of the total bacterial protein. 
The expressed protein accumulates in the cell in the form of water-insoluble 
agglomerates. 

However, these vectors have a drawback: the bacterial cell wall must be 
ruptured in order to release the water-insoluble agglomerates of the 
recombinant protein. 

The pEXl vector was selected as the prototype for producing the pEL5a 
vector. The advantage of the pEL5a vector filed for is that as a result of the 
use of an operon consisting of a gene that codes for the recombinant protein 
and the lysozyme gene (Fig. 1), the synthesis of lysozyme, which ruptures 
the polysaccharide membrane of E. coli, significantly simplifying the 
purification of the water-insoluble agglomerates of recombinant protein, 
proceeds concurrently with the synthesis of the recombinant protein. 

The essence of the invention is that the pEL5a vector 6.4 kilobase pairs 
(kbp) long consisting of the following elements has been constructed 
(Fig. 1): 
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• the Xbal-Xbal fragment 5.8 kbp long of the plasmid DNA of the 
bacterial vector pEXl, which contains the cro-lacZ fusion gene, which 
codes for the fusion protein under the control of the lambda- 
bacteriophage promoter Pr, and a polylinker at the 3'-terminus of the 
lacZ gene; and 

• the BamHI-BamHI fragment 0.6 kbp long of pLysS plasmid DNA 
(A. C. Y. Chang and S. N. Cohen, /. BacterioL, Vol. 134, p. 1114 [sicl 
1978), which contains the bacteriophage T4 lysozyme gene. 

To construct the pEL5a plasmid, the pEXl plasmid DNA is hydrolyzed 
with Xbal restrictase and two nucleotides are added at each sticky end by 
means of PolIK DNA polymerase. BamHI restriction enzyme 0.6 kbp long 
from the pLysS plasmid (A. C. Y. Chang and S. N. Cohen, /. Bacteriol, Vol. 
134, p. 1141, 1978), which contains the bacteriophage T4 lysozyme gene 
and has two nucleotides added on at each sticky end by means of PolIK, is 
produced in parallel. The pEXl fragment is ligated to the DNA fragment 
containing the bacteriophage T4 lysozyme gene. The ligase mixture 
transforms E, coli cells that contain in a chromosome the temperature- 
sensitive lambda-bacteriophage gene clts857, such as a cell of strain PLT90. 
The transformants are plated out onto a medium with ampicillin at 30°C. 
Clones containing recombinant plasmids with the lysozyme gene in the 
proper orientation are selected by analyzing for the ability to lyse after 
induction of protein synthesis. Expression of the recombinant proteins is in- 
duced by increasing the temperature to 42''C. In the lysozyme-producing 
clones, the cells lyse after protein-synthesis induction and the subsequent 
addition of chloroform. Standard methods are used to isolate the pEL5a 
plasmid from the selected clones. The vector DNA is stable in storage in 10 
mM tris, pH 8.0, 1 mM EDTA at -20°C. 

The invention is illustrated by the following examples. 

Example L Production of the pEL5a vector plasmid with an operon sys- 
tem for expression and lysis. 

Cells of E. coli PLT90 bacteria containing the pEXl plasmid (K. K. 
Stanley and J. P Luzio, The EMBO Journal Vol. 3, pp. 1429-1434, 1984) 
are grown in 50 ml of 2YT broth (16 g of tryptone, 10 g of yeast extract, and 
5 g of NaCI per liter of water) containing 100 |ig/ml of ampicillin to a titer 
of IO9 [sic] cells/ml. 

The cells are precipitated by centrifugation, resuspended in 2 ml of solu- 
tion (50 mM of glucose, 25 mM of fm-HCl, pH 8.0, 10 mM EDTA, 5 mg/ml 
of lysozyme), and incubated for 5 min at room temperature. Then 4 ml of a 
solution of 0.2 M NaOH and 1% sodium dodecylsulfate is added, [and the 
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resulting fluid] is stirred and incubated for 10 min in ice; 3 ml of a cooled 
5 M potassium acetate solution with pH 4,8 is added, stirred, and left for 10 
min in ice; the precipitate formed is separated by centrifugation. A quantity 
of 0.6 volume of isopropyl alcohol is added to the supernatant, and [the 
resulting fluid] is held for 15 min at room temperature. The precipitate is 
collected by centrifugation, resuspended in 0.5 ml of TE buffer (10 mM tris- 
HCl, pH 8.0, 1 mM EDTA), and an equal volume of a saturated sodium 
acetate solution is added. After incubation for 30 min at -20°C, the 
precipitate is removed by centrifugation, and 0.6 volume of isopropanol is 
added to the supernatant and [the resulting fluid is] left for 1 hr at room 
temperature. The precipitate is collected by centrifugation, washed with 
70% ethanol, and resuspended in 100 |il of TE8 buffer. 

The plasmid DNA (1 |ig of pEXl) is treated with Xbal restriction endo- 
nuclease (10 units) in buffer A (50 mM of fm-HCl, pU 7.6, 10 mM MgCh, 
1 mM dithiothreitol, 100 mM NaCl, 4 mM spermidine) for 2 hr. The 
completeness of hydrolysis is analyzed by electrophoresis. By using the 
Klenow fragment of E. coli DNA polymerase, two of the four nucleotides 
are added at the sticky Xbal ends. The proteins are removed by phenol 
extraction. The DNA is precipitated with ethanol and resuspended in 5 \ll 
ofTES. 

To obtain the DNA fragment with the lysozyme gene, restriction is per- 
formed on 10 |Xg of the pLysS plasmid DNA (A. C. Y. Chang and S. N. 
Cohen, /. Bacterial, Vol. 134, p. 1141, 1978) with BamHI restrictase. The 
Klenow fragment of E coli DNA polymerase is used to add two of the four 
nucleotides at the sticky BamHI ends. The -BamHI-BamHI- fragment 0.6 
kbp long with partially added sticky ends is separated by means of electro- 
phoresis using sorption on D Ye8 1 paper. The paper is washed, incubated for 
30 min at 80°C in a buffer of 2 M sodium acetate, 50 mM tris-RC\, pH 7.5, 
and 10 mM EDTA. The DNA that has passed into the solution is removed 
from the paper by centrifugation, and 2 volumes of ethanol is added to the 
solution. After incubation at -20°C for 1 hr, the precipitate is collected by 
centrifugation and dissolved in 5 fil of TE8 buffer. 

A quantity of 0.5 |xg of a fragment of the pEXl vector DNA is mixed 
with 0.2 |xg of DNA containing the bacteriophage T4 lysozyme gene. The 
fragments are linked by using 10 units of phage T4 DNA ligase in a buffer 
of 30 mM triS'WCly pH 7.2, 10 mM magnesium chloride, 2 mg/ml of gelatin, 
1 mM spermidine, 0.1% mercaptoethanol, and 0.2 mM ATP at 20°C for 2 hr. 
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The resulting mixture is used to transform E. coli PLT90 cells 
containing clts857 repressor. To do this, an overnight cell culture is 
cultivated on LB medium with 10 voM MgS04 in a ratio of 1:100 and grown 
with aeration to a density A550 = 0.3 relative units. After 15 min of cooling 
at 0°C, the cells are collected by centrifugation, suspended in one-third the 
original volume with a buffer of 30 mM potassium acetate, pH 5.8, 100 mM 
RbCl, 50 mM MnCl2, and 15% glycerol, and left 30-60 min on ice. The 
cells are collected by centrifugation, resuspended in l/12.5th the original 
volume in a buffer of 10 mM MOPS, 6.8, containing 10 mM RbCl, 75 
mM CaCl2, and 15% glycerol, and incubated for 15 min on ice. Ligated 
DNA fragments are added to the cell suspension, [the suspension] is 
incubated for 40 min at 0°C and then for 2 min at 34°C and for 2-3 min at 
0°C, diluted 5 times with 2YT medium, grown for 30 min at 30°C, and 
plated out onto agar medium 2YT with ampicillin (50 mg/ml). 

Clones containing recombinant plasmids with the lysozyme gene in the 
proper orientation are selected by analysis for the ability to lyse after induc- 
tion of protein synthesis. Expression of the recombinant proteins is induced 
by increasing the temperature to 42°C. The cells lyse in the lysozyme- 
producing clones after induction of protein synthesis and subsequent 
addition of chloroform. The pEL5a plasmid is separated from the selected 
clones by standard methods. The vector DNA is stable in storage in 10 mM 
tris, pH 8.0, 1 [mM] EDTA at -20°C. 

Example 2. Use of the pEL5a vector to produce recombinant proteins in 
the form of water-insoluble agglomerates. 

PLT90 cells containing the pEL5a plasmid are inoculated into 1 ml of 
LB medium with 100 |ig/ml of ampicillin, and grown at 30''C overnight. 
The overnight culture is cultivated in 2 ml of the same medium in a ratio of 
1:100 and grown with aeration to 0.2 relative units at 550 nm; then the 
temperature is increased to 42°C to induce synthesis of the fusion protein, 
and [the culture] is grown for 2 hr more. Then chloroform is added to 1%, 
and incubation is performed at 37°C for another hour. Then the lysate is 
centrifuged, the precipitate is resuspended in 75 |li1 of TE8 buffer, and an 
equal volume of buffer is added for electrophoresis (160 mM fnj-HCl, pH 
6.8, 20% glycerol, 4% sodium dodecylsulfate, 4 mM EDTA, 6% 
mercaptoethanol, and 0.05% bromophenol blue). The cellular proteins are 
analyzed by electrophoresis in a polyacrylamide gel after Lammli (U. K. 
Lammli, Nature, Vol. 227, pp. 680-685, 1970). After the completion of 
electrophoresis, the proteins in the gel [sic] are fixed and stained with 
Coomassie brilliant blue R-250. 
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Analysis of the results shows that as a result of the action of lysozyme, 
the bacterial wall ruptures and the water-soluble cellular proteins are 
released into the medium, as evidenced in the extinction of minor protein 
bands. There is no such effect in the control in the case where the pEXl 
plasmid is used. 

Thus, the invention makes it possible to produce water-insoluble 
agglomerates of recombinant proteins without the use of additional 
techniques of cell- wall rupture. 

CLAIMS 

The pEL5a vector, which is intended to express foreign DNA, 6.4 kbp 
long, containing the Xbal-Xbal fragment of the plasmid DNA of the pEXl 
bacterial vector 5.8 kbp long, with the cro-lacZ fusion gene, which codes for 
a protein under the control of the lambda-bacteriophage promoter Pr; a 
polylinker at the 3'-terminus of the lacZ gene; the BamHI-BamHI fragment 
of pLysS plasmid DNA with the bacteriophage T4 lysozyme gene 0.6 kbp 
long; unique restriction sites for cloning of DNA on the 3'-terminus of the 
lacZ gene: Smal, BamHI, Sail, and Pstl; the X bacteriophage operator Or 
and promoter Pr; the phage fd transcription terminators; a genetic marker — 
for resistance to ampicillin; and a range of hosts — Escherichia coli 
bacteria, with the lambda bacteriophage cits 857 gene. 



[Translator's note: Miscellaneous publication data at the end of the patent 
are not translated here.] 
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(54) BEKTOP PEL25A, nPE^^HASflAHEH- 
Ilblft 3KCnPECCHM Hy«EJ>0;iHO- 

rO AHK 

(57) M3o6peTeHHe othochtcsi k o6jTacrH 
6HOTexHanorHH, k b MacTHocTw k n?HLT»fMecKOH 



nH;KCHCpHH, H MOXXT 6wTb l:CIUUb3C daHO npH 

cojjaHMr lUiasMiu coorBCTCTHyhjiu ix una.M- 
MOB-npo,nyucHT08 pckomG^ih.ihihhx f^e,iKo:i. a 
TaK;ice xiR o^uicrKM txnkOBiwx n;K)ayKToa. 
BcKTop pEL5a coaepxin oiieroH. c<x"n>«ii.in> 
h:; rcH:i, KiuMpywiucro pCKOM£Hnan^nhix <:>c- 
jioK, If lYMa ;iH3omiMa, cihobpcmchho . 

Cl1HTe30M pCKOMGlfHaHTHOn (VvTKa «nCT 1 HH-;C3 

*1H 30UH Ma , paapy luaioiucro n oahch ::ap»UH y jo 
o6ono«iKy Fl.coli, mto cymecT^cHHO ynrH:inacT 

OMHCTKy BtUOHCpaCTBOpMMhIX ar.lOMCJJaTOB pc- 
KOM6HHaHT!!OrO 6cJ\Ka. I 
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ll3o6p-*TeHnc oTMtx:*n\:ii k (i6,iJcrii fiiorcx- 
Chiih Mcno.'ibHOBaiio njXA nonyMCJuw fi..^a.»viia, 

CilHTiraHpyiOtUMX pC\.OM6rtHaHTHWl* (iC-'KM. 

InMhUJaC kOjlMWtXTBa pCKOMOHHaHTHNX 

ocjiKOB Mo;icKO cuHTC3MpooaTh B k;jctk;ix 
Lsch.Tichia a>li, iiccymHX chctcmu 3Kcnpiccim 

JK'KOM^MHaHTHblX TCHOB H'd OCHOHC npOMOTOpOH 

ij)ara .isiMCua (cm., iianpHMCp, H. Bernard and 
D. Hdinski. Mclliods Enzymol. vol. 68, pp. 
482-492, 1979). TpaHCKpiinuMw b raKMx 
CHnrcMax pcryrMpyercn CBHawBaHi^CM iCMncpa- 
TypovyscTBHTCjibuoro pcnpcccopa 4)ara ;iJiMoiia, 

KOnnpyCMOlO MVTaHTHUM tCHOM C Its857, C 

oncpaiopHUM yMacTKOM. Koi*aa icictkm pacryi 
npH TCMncpaTvpc 30-32'*C, penpcccop cbwu- 
saeTCs* c oncparopoM h dnoKwpycT OKcnpcccHio. 
ripM iioBbtuieHKH TCMncpaTypw pocra jio 42*C 
pcnpetcop HwaKTMBMpycTCH, MTo noaBanacT 
PHK-nOviMMcpaae CBiiaaTbCfl c npoMoropoM h 
HaMaTb TpaHCKpHTiuMK) fCHa. B pcayjibTare 

HHTCHCMBHOM TpaHCKpiinUKH H HOCJlC^iyiOmCH 
TparCJIflUHH M0J7T CHHTe3HpOBaTbCJT 3HaMH- 

TcibHuc Ko-TMMecTBa 6e;iKa. 

MaBCCTHW pCK0M6HHaHTHbie ruiaSMiUHhlC 

J1}{K pEX2 H pEX3, i703Bo;iflioiaMc OKCnpec- 

CHpOBaTb pCK0M6HHaHTHUe 6c;iKH HO BCCX Tpcx 

paMKax cHHTUBaHHSi (K. K. Stanley and J. P. 
Luzio. The EMBO JournaU voL3, pp. 
1429-1434, 1984). riocricaonaTejibHOCTrt flHK 

aKOjpcccMii mo;kho BcraaHTb b naiiwHH- 
Kcp, pacno;io;KCHHhiH b 3'-KOHue rcna lacZ. B 
yicaaaHHbix njiaaMHAax Pr npoMorop 6aKTcpH- 
0(|)ara jiflMd^a o6ecncHHBacT dKcnpcccHio no- 
ClCAOBaTCJTbHOCTCH flHK, H npoiiyKT 
cocraBjifler aHamiTCJibHyio yacrb cyMMapHoro 
6aKTepHanbHoro 6e;!Ka. 3KcnpeccHpycMuft 6e- 
.noK B loiCTKC HaKaiiiiHBaercfl b siue bo;iokc- 
pacTBopuMfaix ar;ioMepaTOB. 

0;iHaKO y 31HX bcktopob ccxb He;iocTaTOKr 
an« BfaiacncHHfl BOAOHcpacTBopHMhix ar;ioMcpa- 
tob pcKOM6HHaHTHoro GoHK^ Hcc6xo;iMMO 
paipyuiuTb icicTouHyK) cTCiixy CaKTcpuH. 

Bcx-^op pEXl Bhi6paii b KaqccTBC nporo- 
THna x^^ i:0.iyMeHHH acKropa pELSa. flpCHMy- 
mccTBO aajiBJiCHHoro BCKTopa pEL5a 
3ai:;iiOMacTC» b tom, mto pc3y;iJiTaTC 
»cno-ib30HaHHfl oncpona, iCv. .^iimcro H3 rcua, 
Koanpywiucro pcKOM6MHaH'i«.biA fitmox, ii ixrua 

,1h30UMMa ((t)Mr. I), OaHOKpCMCHHO C C»*HTC30M 

pcKOMOi'HaHTHOro GcwiKa Hiicrr chhtc3 ;ik3Cu;i- 
pajpyui;iK5iiicro i;o."inCaxap;i;iKyio o6oy~ic ikv 
K.cC'li, MTU tyu!CCTb*'HHo ynpomacT omhctkv 
BO.iOHcpacreopMMux ar.ioMcpaTOB pcKOMfiHiian- 

CyuiHOCTi. n3<)6pcTCHHn axTour b tom. mto 
t KOMCTpvHpoiuiH KCKi op pEUa pajMcpi^M 6,4 



Tb-CMmt nap i^CHOHauini (v.;i...v), cocro3ai;!H »j 
CjICivhiijuix a;rcMc#iTOM h: 

-X*!\'il Xba!-it)p;:rMJHTa n;i:: }M a kim /UIK 
oaKf rpjix^hnuni bCK iopa rl-'xl p*?.tMi pcM .5.8 
T.n.o.. KOTupuH coaepx.HT ..itiiHiiH ^ro-lacZ. 
rcH KO.nipywiUMH cnnxiiwtt oCvIOk ac,i ki)htiv- 
-iCM ripoMOTopa I^a 6.iKTcnncKt);.ra .niMrMj, 
nxuorHKcp b 3'-kohuc lacZ-rciij: 

-I{ninHl-BaniHl-<{>pan.iCHTn HH'K iui.umh- 
aw pLysS (A.C.Y. Chang ^-.nd S. N. Cohzn. 
i. Bairicricl., vol.134, po. i;i4, \9''i>, 
coacpjKamcro rcn viMSMUHNsa 6aKT.*pH0<}3;ira T4 
M KMCioiu.?ro paJMcp 0,6 r.n.o. 

ZIv'-.si KOHcrpyMpoBaHHH n-ia3MMaN ,^Ei-5a 
flHK luajMnuoi pEXI nupaiiuvfOT p^xipiik- 
rasoii Xt al :\ ;iocTpaHBaK)T no as 3 hvk.icotiuj 
b jihhkhx KOHuax c liOMOiubJO ZlHK-naiMMC- 
paaw PollK. Hapa-i-iaibMO nojivMJiOT BamHI 
pccrprtKT paaMcpoM 0,6 r.n.o. h3 iLia.iMHau 
pLysS (A.C.Y. Chang and S.N. Cohen. J. 
Bacicriol., vol. 134, pp. 1141, 1078), 
coiziepxamMH rCH ;iM30UHMa 6a.<TcpHc4>ar3 i'4 

H HMCiOniHft ABU 40CTpceHHbiX C nOMOUlblO 

PollK HyK;icoTMna b .iHnxvix KOHuax. OparMcr 
pEX! jiMripyKTr c 4)parMeHT0M ZIHK, coaep- 
;KamHM pch ;itt3ouHMa fcxTepHocJwra T4. 
Jl(ira3HO() cMCCbK) TpnHCcjwpMwpyhrr ic:e7KM 
E.coli, coAt-'P^ume b xpomocomh rcMnepary- 
poqyBCTBHTCvibHbiH PCH 6aKTcpH0<t)ara .i5iM6ua 
c Its857, HanpttMcp icictkh uiraMMa PLT90. 
TpaHoJwpMaHTbi BbiceBamr aa cpeay c aMnn- 
UvuLiHHOM " iipH 30'C. ICiOHhi, coaep^KaiUKe 

pCK0M6HHaHTHbie OwiaaMtUbl C FCHCM ;iH30UHMa 

b HyxuiOH op^fCHrauHti, or^iipaior c noMOuibio 
aHHAHsa Ha vnocoGHOcrb k ;iii3ucy nocic 

HHAyKUHM CHHTCaa 6CJIKB. 3KCnpCCCnM pCKCM- 
6HHaHTHbIX 6CJIK0B HIUyilHpyiOT nOBfaimCKHCM 

TCMncpaTypw ao 42*C. B iciopax, npoayuHpy- 

lOlUHX AM30UHM, OOCIC RHA^'KIIHH dcjIKOBCro 

CHHTcaa M nocncjjyiomero aooaB^iCHHsi x-iopo- 
4x)pMa np»)HCxoaHT ;ih3hc tcirmic. H3 OTo6paH- 
HMX icnoKOH cTaiuapTHHMH cnoco6aMit 
aiwc.iaior n.ia3MHiiy pELfa. RcKTopHaj flHK 
CTa6»uihHa npit xpaHCJtHii b IOmM Tpwc, pH 
8,0» I M.M 3;iTA npw 20^ C. 

MsoGpCTCHMe HxiiocTpMpycTCsi ciaiy»omn 
MH npHMCpaMit. 

npiiMcp I. naivMctnir bcktophoii luiasMii- 
Mhi pEL5a c cncpoiiHOH ciictcmoi* aiccnpoanM 
It ;iH3iica. 

Kjctkh rKiKTcpitii E.coli PLT90, cojcp^a- 
uiHc ri.ia3Mii^v pKXi (K.K. Sianicy and j.i'. 
Lazio. Tdc HMBO Journal, vol. J. pp. 
1429-1434, 1984). BwpamMBaKjx h 50 m.i 
6yibOHa 2YT (16 r rpunrona. 10 r apii;KACHoa) 
:>K<.-rpaKTa. r NaC'l na I .i ho.h.h. 

joncp^auicm 1()0 MKp'-.u aMiniUH.i.iMict .10 
Tvn pa lOg K i/m.t. 



K.TtrrKP oca>t".aaiOT ucHTpMc})yn!poRaHiirM, 
pccytncHanpyKyr b 2 h\j\ pacTBopa (.^O mM 
nK>K03w. 25 mM rpMC-HCi, pH 8,0. 10 mM 
SATA, 5 mp/m-i jiJiaouHMa) ii vinKyr'npyiOT 5 
MMH npii KOMHaxHoii TCMneparypc. Jl^jicc 
<io6aB;i5i!Oi A mj\ pacTbopa 0,2 M NaOH» 1% 
;ioacuH;icv;ii>(j)aTa HarpMsi, n;:pcMCiJJHijator, 1!H- 
KyfijipytOT IC MMH EO Jihjxy, Ao6aw.iHKiT 3 nli 
oxviaxiieKifom .5 M pacTBopa aucrara ra/iMsi. 
pH 4.8, ncpcMCiuHBaioT, ocraB^THiOT na 10 mhh 
ho /isyiy, oopasoBaBniMiica ocaAOK or^icvmor 
ueiiTpHiljynipoBanHCM. K HaAoair.OMHOP kha- 
KOtrri! Ao6aB.i«iOT 0,6 ofTbCMa K3onpcn;noBoro 
cntipra h Rbucp^KHBaiOT 15 mmh npn KOMiiaT- 
HjM TCMncparypc. OanoK co6MparoT uohtph- 
(})yntpcMaHHCM, pccycneHjnpyKyr » 0,5 M-n 
TE-6y<l;cpa (10 mM Tpwc-HCl, pH 8,0, 1 mM 
DJITA) M i3o6aB;i5iK>T pasHhiii o6bCM HacwtucH- 
Horo pacTBopa aiAcrara Harpiia. flocne HHKy- 
6aiu^M B TCMeHiie 30 mhh iipw MWHyc 20*C 

OCaiOK yAi-^fllOT UCHTpH(|)yrHpOBaHHCM, a K 

HaAocaAO^iioii xkakocth Ao6aB.-i^K>T 0,6 o&i>CMa 
H3onponaHO-ia m ocTaiwiiKyr Ha 1 Mac ripH 
KOMHaTHoii TCMnepiiTypc. Oi:a;jioK co6*ipaiOT 

UeHTpH4)yrMpOBaHHCM, npOMbiiiafOT 70%-HHM 

3TaHaioM H pccycncHAHpyjOT b 100 mici 
TE8-6y(te(>a. 

n-nasMHAHvio AHK (1 MKr pEXl) o6pa6a- 
TWBaKrr 3iiA0HyKjica3oft pccrpKKUHH Xbal (10 
CA.) B 6y(t)epe A (50 mM Tpnc-HCl, pH 7,6, 
10 mM MgCh, 1 mM AJiTHorpefimi, 100 mM 
NaCI, 4 mM cnepMHAHHa) b TeMCHMc 2 MacoB. 
AHanna norrHOTbi rHApo;iH3a iipoBOAJn* c 
noMODU'K) 3;iCKTpo<}x)pe3a. HcnoAbsya (t)par- 
MCHT lOieHosa AHK-nojiHMcpaau E.coli, ao- 
crpaHBaioT Asa h3 uerbipex nyKjieorfciAOB b 
jiumcnx Xba I -KOHuax. Bcakh yaanaiOT (J)e- 
HOJibHoii DKcrpaKKBeH, /IHK ocaxAaiOT oraHo- 
AOM H pccycneHAMpyKrr a 5 mkji TE8. 

Aaji noAyMeirMii (t)parMeHTa RHK c rcHOM 

AMSOUHfta npOBOAflT pCCrpHKUHK) 10 MKP AHK 

HAaaMHAu pLysS (A. C. Y. Chang and S. N. 
Cohen. J. Bacteriol, vol.134, pp.1141, 1978) 
pecrpHKTaaoA BamHl. C noMoiubio (|7pai^CHTa 
KACHOBa AHK-noAMMcpaabi E.coli AOcrpaHHann 

ABa H3 MCTbipCX HyiUICOTMAOB B AHflKMX 

BamHi-KOHuax. OparMCHT -BamHl -BamHl- c 

qaCTHMHO AOCrpOCHMblMH AHUKHMH KOHUaMH 

pasMCpoM 0,6 T.n.o, bwacasw c noMOu^bio 
3-ncKTpocS>opc3a cop6miCH na 6yMary ilESl. 
ByMar>* npoMUBawT, HHKy6HpyKrr 30 win. npn 
SOX B 6y<t)cpe 2 M aucrara HarpHfl, 50 mM 
rpHc-HCL, pH 7,5, 10 mM 3HT\. AHK, 
icpctiJCAUjyK) B pacTBop, yAaA5!K>T c GyMarn 
ucHTpM(t)yrHpouaHneM, k pacTBopy Ao6aBA«ioT 
2 ofrbCMa oraHOia. Flocnc MHKyfiauuu npu 
-20''C B TCMCHiio 1 »iaca ocaaoK co6HpawT 

nCMTpH(})yrHpOBaHMCM M paCTBOp«K)T B .5 MK.l 

:>yc})cpa TE8. 
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0,5 MKT 4)narMCH-in ;UtK : :vioia pLXl 
CMCiiJHBaH»T c 0,2 MKi ^lAK, auJi^xai'iCH rcH 
-nii30UHMa 6aKTcpnoc})ara T4. CvICiiimchiic 
(|)parMCMTon npoiior*iiT c iiomoi ih:." 10 oa. 
;iHK--nMra3N (})ara '1*4 h 6y(})t pc. 30 mM 
rpHC-HCl, pH 7,2, 10 mM x;:op)aroio Manuni. 
2 miVm.t ^KViaTHHhi, 1 mM Cii:;pMianHa. 
0, 1 %-McpKai.TOjTaHo.ia 0,2 M^l ATO npn 
20''C B TCMCHnc 2 ^'a.oB. 

nD.nVMCHHOH CMt'ChK) TOa '<at>>PM Hpv K)T 

KAcn-KH E.coli coACi'*.a:i:Hv: iiis8i7 

pcnpcccop. JQ,.i« OToro HOMnyH) ky.ibTvpy 
KACTOK paancaar cpoa^M i.B c 10 mM MgSCu 

B COOTHOUJCHHH 1:100 VI pilCTQT c ajpauHJK AO 

nAOTHocTH A55O=0.3 OE. \Zcc.-\c 15 mmh 
oxAa;*acHHfl npw OX kactkm co6«p,iKrr 
UCHTpHc}iynipOBaiii!CM, cynicH.nipyKyr d 1/3 
ntpBonaMX-inrioro o6T>CMa 6y<J>cpovi 30 mM 
aueraxa Ka.iufl, pH 5,8, 100 mM RbCU 50 
mM MnCl2, 15% rA)mcpMHa, m (*CTHBAflK>r hj 
30-60 MiiH Ha Abjy. FOictkh co6Hpaicr 

UCHTpHC|)yrMpOBaHHCM, pCCycnCHAHpy HTT B 

1/12,5 nepBOHanaAbHoro o&hCMa r 6y(|x!pe 10 
mM mops, pH 6,8, coAcpxaiacM 10 mM RtCK 
75 mM CaCh, 15% rAHuepitaa n MHKy6vipMOT 
15 MiiH :ia .ibAy. K cyc*7CH3itH icictok 
AoSaBAsnoT .ninipoBaHHbie (tjparMCHThi HHK, 
iiHKy6HpyKrr 40 mhh npn OT, sarcM 2 mhh 
upH 34'C, 2-3 MMH npH OT, pasfaBAaiOT b 5 
pa3 cpcAOH 2YT, pacTHT 30 mhh upw 30^ ii 
BNcesaioT Ha arapH30DaHHyio cpi*Ay 2YT c 

aMDHUHAAHHOM (50 Mf/ma). 

KaOHW, COAep^KaiUHC pCKOMOHHailTHhlC 

nAasMHAbi c rcHOM AitaouHMa b hv.^hoh 
opHCHTauHH, 0T6HpaKrr c noMOuibK) aHaiH3a 
wa cnoco6HOCTb k AH3Hcy nocMC hhavkuhh 
CKHTcaa 6eAKa. jKcnpcccHio pcK0M6H:faHTHbix 
6eAK0B HHAyUHpyiOT noBMUJCHMeM TCMncpary- 
pw AO 42*C. B KAOHax, npoayuHpyiomHx 

AH30UHM, nOCAC HHAyXUHH 6cAKOBOrO CHHTCSa 

H nocACAVicmcro Ao6aBncHHii Xviopo(Jx>pMa 

npOMCXOAMT AH3MC K.ICTOK. H3 OToGtXIHHhlX 
KAOHOB CraHAapTHblMM Cn0C06aMl\ BhUClHIOT 

HAasMMAy pEL5a. BexxopHaji HHK CTa6HAbHa 
npw xpaHCHHH B IOmM TpHC, pH 8,0, 1 '3ZITA 
npw -20"'C. 

ripHMcp 2, HcnoAbaoBaHHc RCKTopa pEl^a 
ai» naiyMCHMH pCK0.M6iiHaHTHNx Gc-iKon r 
BHAC BOAOHcpacTHopHMux amoMCpaxoB. 

fC^cxKH PLTQO, coAcp.Y.amHC n.iasMMay 
pEL^a, HHOKy.inpym h 1 m.t cpcAu LB co 
\00 MKP/M.i aMiiiiain.iMiia m paoMX uohu npu 
30'C. HoMHyM Kvibtypy pa.iBoawT » 2 m.i .^loti 
)KC cpoAbi H cck»xhoiiichh:i 1:100 it pac rsir v 
aipauHCM ao 0,2 0\\ npit .S.SO mm. .iaicM 
no3NUia»o* xcMiicparypy ao Al'C a.I^^ mh.ivk- 
UHM cjiMTcaa cmiMoio oc.iKa ii paiTw viiu* J 
Maca, 3a:*cM atH>aM;iviK>r \.ioixxl)t>pM ao 1 ' m 
UMKyonpyK>r npit (' cuic 'kw .'la.uc :*' '..ir 



ucMT pnfi)>i'upyKiT. pccyciicii;nip\K)T oci.ick h 
75 Mts.T 6y(t)cpa FES m no6aK;iHKiT p.^BHwii 
i>Gi.CM Cycjjcpa x*i« a-iOKrpcxtH^pcaa (160 mM 
*ipiic-MCI. pH 5.8, 20% i-.Tiincprna, 4% 
;jiUL-UHncy-ib(})aTa HurpuA, 4 mM 3 JIT A. 
6%-Mcp:<anT03raH0.ri, 0,03 % 6ptiMi})CHO.ionoro 
CHHCW), K-nCTOMHWC 6c>iKrt anxTMaiipyK^Tcsi c 

IlOMOUlhW 3.1CKipCK|X)pC3a R 110,1 Ma K pVt-TI IMWr*" 

MOM rcic no J1:)mm,im (L.l'. L:mimli. Nature, 
vol.227, pp. 6S0 685. IQ7()). Flocic oKOMMaHMH 
3.icKTpcx}x)pC3a GcjIkv b rc-ic (}>"*^^»Py*<^T W 
OKpauJiiBaJOT KVMaccH HpKo-rony6HM R-250. 

t 

OOPMYJIA 

BcKfop pEl-5a, npcaiMiHaMCHnNM a;isi 
3Kcnp<KCHH MyxcpciflHOM flHK. pasMcpoM 6.4 
T.a.o, co^cpxauiMH: Xbal-Xba! - 4)parMCHT 
n;ia3MHaH0H flHK 6aKTCpHa-ribiioro BCKTopa 
pEXl pasMepoM 5,8 'r.n.o. co cihthwm cro-L*'ic7 
rcHOM, KOAnpyiomHM 6c/iok noii KOMxpaiCM 
npOMOTopa Pr 6aKTcpMo4)ara .iJiMSaa n 
no.ivMHHKepoM B 3*-K0Huc LacZ-rcHa; BamHI- 
BamHI - 4)parMCHT llUK njia:-MH;ihi pLy:; S c 
rcHOM ;iM30UMMa 6aKTcpHO(J>arii T4 pasMcpoM 



na;*r, 'n i h pc:i\ .T'naTi' jc icthh-^ .in.iOtuiMa 
ripKHu xu:iH r parpyiitchiic (.vh> nviKi* naKTcp»i» n 
H*iirHtx'»o;K;K*Mur Ho.iopatTHOpn\r^\ K.i;:rtViHrj\ 
6c;iK')fl B cpJiy, mto npo^H.-ycn v t. ;V.ia6.ic(nt« 

MHHOpiINX 6c.1K0H!jJX flO.HX:. \\ OMTIaUC. !, 

:My«i^c mnc\iii3;)Hair H ii.ia.iMii.iu u'.W , laKO- 
m .nlxJiCKTa hct. 

T.iKUM ti6pajOM. M.j>cocTt's:i j iio:>3o.i«ct 
ruuy»'aT'» HoaoHcpacTBopnMs;c .11 .i^^Mcparw pc- 

KOMOHIiaHTHWX 6lMKOB 6^3 : O.TI> iOfUlHH a 

aoncviHH rc.ihuiiix Mcroaon pajpyiJc^^'H k.-ctu^- 
tiiux rrcMOK. 

H30BPETEHH51 

0,6 t.i .o.; VHHKa.ThiiHc caiirn pcc-piiKunn j.tm 
iciOHH[oi!aHHH iJHK na 3'-kohuc rona L-at:Z. 
Smaf, BamHI, Sail, Psll; t>ncpr.rop Oie it 
npoMOTop Pk 6aKTcpHo4)ara A ;^ jpyiiHaTopw 
TpaHCKpunuHi! (twra fd; rcHeTMMcc::iiH MapKcp 

- yCTOMMHBOCTb K aMOHUH.-LiHHy: cn :ktp X03«CB 

- 63KTcpnM Escherichia coli c rcnoM cits S57 
6aKTepHCxt)3ra .iHM6*ia. 
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